Genomic Organization and Phylogeny of MHC Class II Loci in Cetaceans.
Cetaceans are a suborder of secondarily adapted aquatic mammals with an enigmatic history involving a transition from land to sea approximately 55 Mya. During the transition period, cetaceans would have faced many new pathogen challenges, but limited information is available about the adaptive immune system of these mammals. The major histocompatibility complex (MHC) family plays a key role in antigen recognition and presentation in adaptive immunity, which is believed to have evolved in response to pathogens. In the present study, MHC class II loci were characterized in 7 published cetacean genome assemblies and the genomic organization of cetaceans was compared with that of their terrestrial relatives, the cow, sheep, and pig. A total of 9 MHC class II loci were identified in the cetacean genomes: DRA, DRB, DQA, DQB, DPB, DOA, DOB, DMA, and DMB. Sequences from 8 of the 9 genes included intact coding regions and were presumably functional. The organization of the MHC class II loci was conserved across the examined mammalian species, whereas the orientation and number of the alpha and beta genes varied among the species. The phylogenetic reconstruction of all MHC genes from Cetartiodactyla suggested that alpha and beta genes had different topologies. Additionally, based on a phylogenetic reconstruction of the multi-locus DRB, 2 (DRB1 and DRB2) of the 4 putative gene copies were hypothesized to have duplicated and evolved during the radiation of cetaceans.